they represent disease genes, the mutations in their genes lead to similar disease phenotypes (Oti, 
4
PIN7 is a protein-protein interaction network created by seven proteins (TPPII, MYBBP1A, p53, 5 CDK2, SIRT6, SIRT7, and CD147) connected via multiple physical interactions, which 6 interestingly share their functions in tumorigenesis, neurodegeneration, and aging (Nahálková, 7 2016). The animal and cellular models with downregulated or knockout TPPII, p53, SIRT6, SIRT7 8 and MYBBP1A expression levels demonstrate similar age-related phenotype features, which 9 suggests mutual molecular mechanisms driving the functions of the interacting proteins. They 10 exhibit a shortened lifespan, premature aging, and altered lipid metabolism (Nahálková, 2016).
11
The current study shows the protein function prediction analysis and the identification of the 12 essential protein nodes driving the typical functions of PIN7 nodes and its extended network. The 13 results are discussed in light of the potential use of the central protein nodes for the discovery of 14 new regulatory ways of the pharmaceutical interventions. 15 16 Materials and methods: 17 The bioinformatic analysis was accomplished using Cytoscape (3. Figure S1 shows the legend determining the types of the nodes and their interactions. 3 The resulting network was further analyzed by ClusterOne application for the identification of the 4 most significant interaction groups, which was set up as following: Basic parameters: Minimum 5 size -3; Minimum density -auto; Edge weights -normalized max weight; Advanced parameters: 6 Node penalty -2; Haircut threshold -0; Merging method -multi-pass; Similarity -Simpson 7 coefficient; Overlap threshold -0.8; Seeding method -from every node. 8 The central protein nodes and pathways of the extended PIN7 network were identified by the 9 Cytohubba application using the topological method Maximum click centrality (MCC), which 10 provides according to the developers the highest precision in the prediction of the essential nodes 11 (Schneider and Laskowski, 1974) . The analysis settings were further adjusted for the selection of 12 the first-stage nodes and the display of the shortest path. The molecular mechanisms driving PIN7 are deduced based on the functions of the most studied 8 protein nodes since the interactions between PIN7 nodes are not fully characterized. At the present 9 study, the bioinformatic analysis was applied for the prediction of the new molecular mechanisms 10 driving PIN7 and the extended interaction network. For this purpose, the consolidated pathway 11 enrichment analysis and the gene function prediction analysis (GeneMania) was implemented in 12 combination with the cluster analysis (ClusterOne) and the protein node prioritization 13 (Cytohubba). The results will provide the base for further experimental studies by redirecting them 14 towards potentially useful and applicable pharmaceutical targets. 15 
16
Gene function prediction and protein node prioritization 17 The consolidated pathway model predictions integrated with GeneMania analysis are based on the 18 applications of the combined database annotations with protein-protein interactions, genomic data 19 and mRNA expression data (Bader et al., 2004) . GeneMania analysis of PIN7 using GO Molecular 20 function weighting revealed several consolidated pathways related to metastatic cancer (prostate 21 cancer, small cell lung cancer), the regulation of the thyroid hormones and the cell cycle G1/S 22 checkpoint as a result of the gene-set enrichment (Fig. 1) . The resulting PIN7 extended by 1 GeneMania was further analyzed by the application ClusterOne, which identify the most 2 significant overlapping protein complexes and assemble the most functionally related interacting 3 proteins and signaling pathways into the groups.
4
Figure 2 shows three resulting overlapping protein complexes with the high scores (quality > 0.5).
5
The most significant cluster 1 emphasizes the interactions of p53 and CDK2, which appear as results of the analysis by GeneMania application and it will be the subject of further discussions. (Fig. 1, Fig. 2, Fig. 3 ). The PTK2 Hemostasis (priority nodes CREBBP, EP300, TP53, HDAC1) 16 Hemostasis as a physiological process of the stopping of the blood flow on the site of the injury 17 has obtained high score among the pathways significantly driving the functions of PIN7, which 18 nodes are highly connected to the molecular mechanisms of aging (Fig. 4) . The mutation of the G1/S pathway (priority nodes CDKN1A, HDAC1, TP53) and RB signaling 18 The interaction network controlling G1/S checkpoint emphasizes the role of three priority nodes 19 CDKN1A, HDAC1, TP53, while CDK2 is also a part of the network as PIN7 node. Since 20 retinoblastoma protein (RB) has a significant regulatory function on G1/S checkpoint and it is 21 included in the network, both interaction networks were merged (Fig. 6 ). The role of p53, CDK2, (Fig. 3 ), p53 and NF-κB signaling pathways. The enzymatic complex CREBBP/p300 22 (CBP/p300) can acetylate all four histones, and it occurs in the complex with KAT2B (PCAF). which were included on the list of the priority protein nodes driving the extended PIN7 (Fig. 1C) .
9
The involvement of the NF-κB signaling pathway in PIN7 function is not surprising, since the 
Regulation of mTOR and autophagy by PIN7 nodes TPPII, SIRT7, p53, and CD147
2 Another molecular mechanism potentially mediating the age-related effects of PIN7 is mTOR The most crucial consolidated pathway linked to the function of the extended PIN7 is p53 signaling 8 pathway (Fig. 1) , which controls mTOR signaling. In medullary thyroid cancer, the function of the 9 tumor suppressor p53 inhibits the tumorigenesis by reducing mTOR signaling and reverse, the 
15
Further literature mining and the use of Agilent Literature Search 3.1.1 application identified 16 additional interactions between central protein nodes of PIN7 and mTOR (Fig. 7) . The enzymatic The elucidation of the molecular mechanisms connecting the interaction network MYBBP1A-p53-
20
TPPII-SIRT7-BSG to mTOR signaling and autophagy would be beneficial for the development of 
Conclusions

4
The pleiotropic character of the fairly small interaction network PIN7 is rather interesting since its 5 protein nodes are suitable multiple targets for the pharmaceutical interventions. Here, the 6 bioinformatic analysis exposed several key signaling pathways and the essential nodes driving the 18 There is no conflict to declare 19 20 References: 21 Araki, S., Izumiya, Y., Rokutanda, T., Ianni, A., Hanatani, S., Kimura, Y., Onoue, Y., Senokuchi, 1 T., Yoshizawa, T., Yasuda, O., Koitabashi, N., Kurabayashi, M., Braun, T., Bober, E., Yamagata, Badie, C., Dziwura, S., Raffy, C., Tsigani, T., Alsbeih, G., Moody, J., Finnon, P., Levine, E., Scott, Avila-Campilo, I., Creech, M., Gross, B., Hanspers, K., Isserlin, R., Kelley, R., Killcoyne, S., Datan, E., Roy, S.G., Germain, G., Zali, N., Mclean, J.E., Golshan, G., Harbajan, S., Lockshin, George, B., Horn, D., Bayo, P., Zaoui, K., Flechtenmacher, C., Grabe, N., Plinkert, P., Huet, E., Huet, E., Gabison, E., Vallee, B., Mougenot, N., Linguet, G., Riou, B., Jarosz, C., Pharmacol. 66, 355-366.
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